Marine protected areas (MPAs) are considered a common tool for the protection of coastal, marine and fishery resources. Recently, literature on fishery management has been paying attention to the importance of the social dimensions of MPAs and their impacts on MPA success. This paper presents an overview of the management of MPAs in the region of North-Eastern Iloilo, Philippines, and examines the interaction between the civil society and market forces of different institutional arrangements. Using the logit and principal component analyses, the paper shows that the conflicts between economic actors are still in existence today, and knowledge appears as a key factor for evaluating MPA success. Moreover, having MPAs does not seem to bring the communities any other benefit than the stated objectives, such as food security and marine conservation. The paper also discusses how contrasting objectives and expectations from various stakeholders could exacerbate conflict in the management of MPAs.
I. INTRODUCTION
As an archipelago, the Philippines is endowed with diverse fishery resources, 17,460 km of coastline and 2,200,000 km 2 of marine area. It is located entirely in the tropics of the western Pacific Ocean, near the centre of diversity for many marine organisms, such as molluscs and corals. Most types of tropical coastal ecosystems, such as coral reefs, sea grasses and mangrove forests, are found in the country. The country's marine resources are highly valued, both economically and socially, with fisheries contributing approximately to 4.3 per cent of the country's gross domestic product (GDP), or about 22 per cent of the country's total agricultural production sector (Philippines, 2008a) . Since the beginning of Spanish colonization, Philippine fisheries and coastal management have been managed through a central authority, i.e. bureaucratic authority, until the fall of the Marcos regime in the mid-1980s (Pomeroy and Carlos, 1997) . Throughout time, fishery resources, particularly mangroves, corals and fish, have been continuously threatened. High demand for natural resources in both local and international markets continues to increase. Moreover, the revising and consolidation of all laws and decrees affecting fishing and fisheries, or "Presidential Decree No. 704" of 1975, does not seem to encourage the protection of fisheries, and is considered "ineffective in promotion of sustainable management and development" of Philippine fisheries (Pomeroy and Carlos, 1997) .
In the Philippines, the marine protected area (MPA) has been considered a fishery management tool for "integrated ocean management" since the early 1990s (Sumaila and Charles, 2002) . The MPA became an important policy that involved a dynamic and a participatory process whereby an integrated strategy was employed for the conservation and sustained multipurpose use of the coastal zone. It also took into account traditional, cultural and historical perspectives (Webb, Maliao and Siar, 2004, p. 138) . However, in some countries, managing MPAs is changing from management development to implementation. Examples include Canada (Guénette and Alder, 2007) , Scotland (Staed and McGlashan, 2006) and the Philippines (Fernandez, 2006) . Currently MPAs make up about 8 per cent of the area of South-East Asian coral reefs (Burke, Selig and Spalding, 2002) . However, the success rate of MPAs in South-East Asia is low: an estimated 14 per cent of the 332 MPAs in South-East Asia are effectively managed and only about 10 to 38 per cent of MPAs in the Philippines are effectively or partially effectively managed (Pomeroy and others, 2007a; Gjertsen, 2005) . This rate reflects the difficulty in implementing MPAs. Moreover, it shows that much work is still needed to make MPAs successful in South-East Asia.
Recently, two problems have been found in the management of MPAs in the Philippines: MPAs are not as effective as expected; and there are managerial or territorial conflicts among stakeholders. MPAs are not attaining their objectives. For example, Gjertsen (2005) and Alcala (2001) show that only 10 per cent of all MPAs are working effectively. The Haribon Foundation carried out surveys on coastal areas-environmentally critical areas that have, by law, been designated marine recreation areas and seashore parks-and concluded that only 44 out of 439 MPAs (10 per cent) can be classified as "fully implemented" in the Philippines.
The literature on MPAs has shown that a combination of integrated social policies could be the key to achieving effective management of MPAs (Balgos, 2005; Anthoni, 2003; Jameson and others, 2002; White and others, 2002; Fernandez and others, 2000) . According to Jones (2002) and Tyler (1999) , public policies on the management of MPAs can generate conflicts over natural resources. Though MPA seems to be an effective solution, human development and overpopulation threatens the fishery sector. Therefore, the effectiveness of MPAs is still unclear. In the Philippines, and other developing countries where the population depends on coastal and marine resources, the management of MPAs is a continuing challenge for policymakers and practitioners.
Two of the main issues, therefore, in the management of MPAs in the Philippines that challenge many resource managers and national decision makers are: how MPAs could benefit society, and why poverty remains persistent even after MPAs have been implemented. Addressing these issues is the primary objective of managing conflicts over fishery resources in the interests of both long-term sustainability and short-term economic feasibility in South-East Asia, where fish is considered a primary source of dietary protein and income generation by more people than anywhere else in the world (Burke and others, 2002) . This paper presents an overview of the current management of MPAs in North-Eastern Iloilo, Philippines and examines whether the conflicts between various management regimes still exist. The paper is organized as follows. The next section begins with a brief review of MPAs and then describes the study area profile. Section III presents the methodology. In section IV, the interaction between the civil society and market forces are discussed. In this section, various economic players in MPA management are identified as well as the factors affecting the success or failure of MPAs. Key findings and concluding remarks follow in the last section.
II. FOUNDATIONS AND STUDY AREA
The management of MPAs can be seen as a habitat protection and a fishery management tool in the Philippines (Philippines, 2001; Pomeroy and others, 2004) . Management is also considered a process of policies that have been in place since the beginning (Pomeroy and Carlos, 1997; Fernandez and others, 2000; Balgos, 2005; Pomeroy and others, 2007a) . In addition, the links between the biological factors and the social factors play an important role in MPA management (Christie, 2004) . Gjertsen (2005) also observed the relationships between marine protected areas, coral reef health and the source of human well-being; this significance is shown in figure 1 . MPAs can improve coral reef condition and can increase the fish population through spill-over effects. Since the MPA's implementation has an indirect effect on children's nutrition status, a rise in the fishermen's income, will likewise improve the quality and quantity of food for their children.
1 Therefore, ecosystem improvement and children's well-being are factors in the livelihood success of an MPA, but these indicators are dependent on exogenous variables (biological, social, political, economic conditions Gjertsen (2005) and the references therein.
do not work effectively because of such constraints as administration loans, and ineffective and inadequate planning and marketing infrastructures (Balgos, 2005) .
Brief Demographic and Fisheries Profile of North-Eastern Iloilo
The Philippines is composed of three major island regions, namely Luzon, Visayas and Mindanao, which are predominantly rich fishing grounds. Iloilo Province is located in the Visayas region, bounded by the Province of Capiz to the north, Antique to the west, Panay Gulf and Iloilo Strait to the south, and the Visayan Sea to the east. The Visayan Sea has been identified as the most productive fishing area in the country (Ferrer, 2009 ). The province is the country's fourth largest fish producer and the second in terms of fish worth as reflected in fish prices (Philippines, 2008b) . It has 42 municipalities, two cities and 1,721 barangays, 2 earning the status of a first-class province with a total voting population of 1,100,000 (Philippines, 2009) . 3 Thus, the province is a major player in the country's fisheries industry.
Even though the province is well developed, poverty afflicts 60 per cent of its municipalities, and there is a high incidence of child malnutrition (Fernandez, 2006) . Most municipalities are classified as "low-income" (from third to fifth), and fishing is the main source of income (see table 1). Moreover, the population of each municipality ranges from 18,298 to 57,673, but the majority of the population are from coastal communities and fishing is, not surprisingly, the primary occupation. In the Philippines, a province is composed of several municipalities (towns). Each of these towns has several barangays, which is the native Filipino term for "village", "district" or "ward". Barangays are the smallest administrative divisions in the Philippines. 3 Philippine provinces and municipalities are broken up into six classes according to average annual income, based on the previous three calendar years. A first-class province is a province where annual income is at least PhP 300 million (US$ 6 million), while a first class municipality has an income of at least PhP 55 million (US$ 1.2 million). A second class municipality has PhP 45 million or more but less than PhP 55 million. A third class municipality has PhP 35 million or more but less than PhP 45 million. A fourth class municipality has PhP 25 million or more but less than PhP 35 million; and a fifth class municipality has PhP 15 million or more but less than PhP 25 million. The lowest class, the sixth, is reserved for those municipalities with an income below PhP 15 million. 4 The aim of ICM is development and conservation of coastal resources and conflict mediation as well as multisectoral participation in planning and management. No. of MPAs 1 0 1 1 1 1
Sources: Iloilo, 2001; Fernandez, 2006; Philippine National Statistics Coordination Board, 2009 . Notes: San Dionisio, a municipality in Iloilo is not included in the study for logistical reasons. Barangay is the native Filipino term for "village", "district" or "ward"; a barangay is the smallest administrative division in the Philippines.
(US$ 1,064) to 100,000 (US$ 2,128) are usually shouldered by non-governmental organizations (NGOs) and local government (Fernandez, 2006) . There are different phases of MPA establishment and management and related activities in which the proponents of management are barangays, local and national governments, NGOs and people's organizations (Philippines, 2001, p. 69) .
Meanwhile, MPA protection can be set at a variety of levels-from total prohibition of activities to regulation at different intensities. There can also be a 'no-take' zone or a regulated zone. In "no-take" zones, human access is restricted.
5 On the other hand, some fishing methods (such as hook and line) are allowed in "regulated" areas, but destructive fishing methods, such as trawling, are prohibited. The majority of MPAs have been established, designed and located (e.g., size has been determined) on the basis of socio-economic and political issues, the desire to restore depleted fishing stocks, and food security (Fernandez and others, 2000) . Therefore, the establishment of an MPA is not restricted to specific organisms but can emanate from cultural heritage or even social concerns.
III. METHODOLOGY
This section describes the data collection process, firstly by discussing the survey interview and the survey questionnaire, followed by key informant interviews and focus-group discussions.
Our methodology for selecting appropriate procedures and key success factors is guided by several studies 6 that highlight stakeholder perception and questionnaire surveys as relevant sources for MPA evaluation. For instance, Webb, Maliao and Siar (2004) used local area perception, while Himes (2007) used stakeholder analysis of biological, economic and socio-cultural indicators. In addition, Oracion, Miller and Christie (2005) used the Likert-scale to capture the perceptions of the fishery, tourist and business sectors.
Survey interview and social survey questionnaire
A total of 213 survey questionnaires were implemented in six municipalities of North-Eastern Iloilo. The municipality of San Dionisio was excluded due to logistics and safety considerations. Data collection based on questionnaires was conducted through face-to-face interviews of 200 fishermen, 6 municipal agriculture officers (as the representatives of the public sector), and 7 fisherfolk association officers and NGO officers as representative of the private sector. The questionnaires were presented by two hired enumerators to fishermen at their homes, to public sector officers at the municipal town halls, and to private sector representative in their offices or residences. The first section of the questionnaire was composed of a classification section, which is also one of the two demographic sections. It includes the respondent's position and number of years involved with fishing, in addition to factual information relating to MPA.
7
The second part of the survey presents Likert scale statements in response to eight questions.
8 Two of the questions are about perceptions regarding changes after the establishment of MPAs and another one concerns knowledge of MPA regulations. If the MPA goal is to enhance or maintain food security, the appropriate indicators to use are S1 (local marine resource patterns) and S2 (local values and beliefs regarding the marine resources) (Pomeroy and others, 2004, p. 135) . Since the main objective of MPA establishment in North-Eastern Iloilo is to enhance and maintain food security, then the S1 and S2 indicators of the International Union for the Conservation of Nature (IUCN) are appropriate. 9 S1 is the way people use and affect coastal and marine resources and it determines if the MPA management strategies being implemented have impacts on income, livelihood patterns and cultural traditions. Moreover, it shows who is affected by MPA establishment as well as the activities involved in MPA management. On the other hand, the S2 indicator measures how people make choices and understand actions related to marine resource use and management based on their values concerning what is good, trustworthy and desirable, and their beliefs of social systems and processes (Pomeroy and others, 2004, p. 138) . It reveals people's values and beliefs regarding marine resources as well as their usage and management practices. Decision makers should take these values into account in order to manage coastal resources effectively.
Factual information refers to MPA size, municipality and economic sector classification.
8
See subsequent subsections for a full description of the Likert scale used in this paper.
9
According to Pomeroy and others (2004) , there are three indicators that reflect the goals and objectives of MPAs, namely, biophysical, socio-economic and governance. In this paper, we focused on the socio-economic indicators.
The last five questions in the survey ask whether there are conflicts among fishermen, the public sector and the private sector. Respondents have the opportunity to indicate whether conflicts are still prevalent, and, in the affirmative, to describe and assess them.
10
The third section includes open-ended question on the perceived and actual costs and benefits to stakeholders of establishing an MPA. Demographic information, such as membership and activities in coastal management organizations or groups, belong to this section. In addition, it includes primary and secondary income information. Demographic information is essential to capture the characteristics of the respondents and to break down responses and opinions into meaningful groups in the analyses.
The last section includes open-ended questions on the reasons why an MPA should be established. Since conflict is assumed to be an important social dimension that may affect the effectiveness of an MPA, conflict scenarios are posed at the end of the questionnaire. These scenarios are adapted from previous work by Fernandez (2006) . 11 The answers can capture the relationships among major players in MPA management.
All data collection took place in June and July 2008. However, due to inconsistencies and a lack of precise information on the fishing population per barangay, proportionate sampling has been done. In the municipality of Ajuy, 38 people were interviewed, 25 in Balasan, 40 in Batad, 26 in Carles, 40 in Concepcion, and 31 in Estancia. The snowball approach is used in determining the respondents (Weible and others, 2004) . This approach is a type of purposive sampling that relies on the people in the community to direct the enumerators to particular sources of information. The respondents are therefore the stakeholders and, as such, are directly involved in MPAs. Moreover, it is oftentimes used if the budget of the study is small but it captures stakeholder attributes very well. It is appropriate to use this method since the target group of this paper are the fishing and management entities only. 
Key informant interviews and focus-group discussions
Along with the questionnaires, key informant and focus group discussions are also used to determine current coastal management activities and the situation in the area. Face-to-face key informant interviews are conducted to address qualitative gaps. The main objective is to gather information from different sources in the community and, in this case, from different stakeholders. This method is relevant to the study because key informants have first-hand knowledge of the subject matter and can provide valuable insights regarding the nature of the problems and recommendations as well. According to the International Development Research Centre (IDRC) (2003), focus group discussion involves approximately 6 to 12 persons guided by a facilitator, during which group members talk freely and spontaneously about a certain topic. This method is a way to elicit different opinions that cannot be captured in a key informant interview. The researchers are able to initiate and expand the discussion because of the method's participative nature. Its main objective is to obtain in-depth information on concepts, perceptions and ideas of a group as well as to clarify some issues related to the survey proper. This gives a level of consistency between the data yielded by key informant interviews. Discussions were held in Barangay Nipa, in the town of Concepcion, where fishermen and other members of fisherfolk associations are present.
Likert scale, Logit and the Principal Component Analysis
A five-point Likert scale was adopted to analyse conflict scenarios and determine whether respondents have a thorough understanding of the regulations of an MPA. The scale is a type of psychometric response scale used in a questionnaire in order for respondents to specify their level of agreement with a particular statement. The scale adopted in the paper is (1) strongly disagree; (2) moderately disagree; (3) neither; (4) moderately agree; and (5) strongly agree. Its aim is to measure the knowledge and attitudes of respondents. This is the most convenient way of capturing respondents' attitudes and knowledge regarding the status of an MPA. Often, Likert scales are treated as summative scales using the analysis of variance and are treated as ordinal data using non-parametic tests.
In addition, the Principal Component Analysis (PCA) is a technique for reducing complexity in the data. Its purposes are the following: (1) to understand the variation in the data; (2) to form predictive models; and (3) to model response variable in terms of principal components (PCs) and to reduce the number of variables in the model (SAS Institute, 1985) . The method provides an objective way of "aggregating" indicators so that variation in the data can be accounted for as concisely as possible (Jollands and others, 2004, p. 295) . It approximates the data into fewer dimensions. Each dimension, called the principal component, represents a linear combinations of the original variables.
Since the paper explores the sources of variation of MPA success in NorthEastern Iloilo, PCA captures the most variance of these data in low-dimensional subspace. This means that the PCA is a data reduction technique used to lessen the redundancy of the variables used. For example, data may be described into two or three dimensions. Meanwhile, the subspace will be formed by the span of the first few principal components, wherein a span of a set of vectors is the vector space consisting of all linear combinations of the vectors (SAS Institute 1985, p. 1). Results are usually shown through an eigenvalue matrix table, a correlation matrix and score plot figures.
Moreover, the use of logit regression is appropriate in this paper compared to the ordinary least squares regression (OLS) because OLS assumptions are violated when using a binary response variable. 12 The aim of the regression is to accurately predict the category of outcome for individual cases by calculating the probability of success over the probability of failure. The probability of success is expressed in odd ratios. The regression provides knowledge of the relationships and strengths among the variables. It also shows significance, wherein coefficients are statistically tested. Table 2 summaries the estimated results obtained from logit regressions, presenting several different conflict levels in the management of MPAs. Based on the tests of likelihood ratio and chi-square criterion, a conflict between NGOs and fishermen (C4) is dropped because it is not significant.
IV. RESULTS
The likelihood ratio and chi-square are statistically significant (see table 2), implying that conflicts between fishermen and the public and private sectors, are still in existence today. As reflected by five-point Likert scale statements in which the highest mode is five and the lowest is one, the high value implies a higher level of conflict. Significant determinants of resource conflict in North-Eastern Iloilo include C1, C2, C3 and C5. For example, the modes of C1, C2 and C3 are equal to five; therefore, respondents strongly believe that there is conflict between fishermen and the government. These results are highly significant at p > 0.001.
12
An OLS estimator is unbiased and has the minimum variance of all unbiased estimators. The residuals have constant variance and the errors are normally distributed.
Factors affecting MPA establishment
Adopting the social factors as key indicators of success for examining the effects of an MPA management system, we examined two logit models with two different successful indicators: (1) improvement of the coastal environment (S1); and (2) improvement of the coral reef (S2). Tables 3 and 4 show the analysis of fishermen's behaviour towards MPA success. Both regressions represent the corresponding independent variables, coefficients, odd ratio, z statistics (Wald test) and p-value.
The likelihood ratio chi-square of 102.15 with a p-value of zero in table 3 implies that the first model (S1) fits significantly. The significant variables in this model are C3 (municipal fishermen and the government), Knowledge (knowledge on MPA regulation indicator), and MPA (MPA size). In Table 4 , where S2 is the dependent variable, the significant variables are C1 (commercial and municipal fishermen) and Knowledge (knowledge on MPA regulation indicator). The likelihood ratio tests the overall fit of the model and shows that the second model also fits the data relatively well, with a chi-square distribution of 45.06 and a p-value of 0.000. Results of the two models show that the knowledge indicator is a key factor for evaluating and improving the condition of the coastal environment.
There is an a priori expectation that there will be overlapping and conflicting rules as well as varying regulations due to the existence of different MPA management regimes (McKean, 2000) . It is clear that the effectiveness of managing coastal resources through an MPA depends on an appropriate mix of property rights (common, private and state).
These results are consistent with the study by Fernandez (2006) , which revealed that, during the process of implementing various coastal development programmes and projects, there are "conflicts over management plans and strategies" between and among subsistence fishers, commercial fishing operators, politicians and their pressure groups, fish processing plants, barangays, and nongovernmental organizations. Furthermore, due to a misunderstanding of the laws, there is a conflict between the local government and the Northern Alliance for Coastal Development and between municipal (small-scale) and commercial (largescale) fishermen. 
The Principal Component Analysis
The eigenvectors of the correlation matrix are given in table 5. The PCA was performed using the PRINCOMP procedure of the SAS system (SAS Institute, 1985) , which standardizes data to zero mean and unit variance. This standardization is important in this study, given that the variables display widely different mean and relatively different standard deviation (see tables 1-4). Several tests are available for determining how many PCs to retain. The Cattel's Scree plot of eigenvalues (figures 2 and 3), the Jollife-amended Kaiser eigenvalue criterion (table 5) and an examination of proportion of variance accounted for by the PCs suggest retaining four PCs (which account for 69 per cent of the variation, as shown in table 6. Note that the order in which the PCs are listed in table 6 reflects the order in which they are derived from the PCA. The first PC (PC1) accounts for 41 per cent of the total variation in the data (table 6) where X 1 -X 12 are the original social economic variables and indicators used in the analysis. Table 5 and the equation (1) above show that the first component (PC1) has high positive coefficients (weights) on knowledge (X 7 ) and conflict variables X 8 -X 12 , The PC1 can be interpreted as a knowledge and conflicts indicator, with higher scores indicating higher knowledge and conflicts related the management regimes. It implies that the issue of the effectiveness of the MPA could be reflected in whether the actors have conflicts with each other or not. This has the same implication from the results of the logit regression (see table 2 ). The PC2 accounts for 13 per cent of the total variation, and has high positive weights on membership characteristics (X 5 and X 6 ). It can be called a membership indicator, with a higher PC2 indicating higher membership or experience. The PC3 accounts for 8 per cent of total variation and has high positive weights on income variables (X 3 and X 4 ), and the PC4 accounts for 7 per cent of the total variance and has high positive weight on MPA size (X 2 ) and the years in service or fishing (X 1 ).
However, the third and fourth PCs explain a small portion of the total variation and they are not as important as the first two PCs. The four principal components comprise approximately 69 per cent of total variation. These PCs are useful for decision makers. The PCA results confirm the logit regression results, where awareness of MPA rules and regulations does not directly influence fishing or secondary incomes. This could be explained by the externality and free riders, whereby fishermen may violate MPA regulations to enjoy a good service (i.e., without paying anything or making a contribution smaller than the benefit they derive). For instance, lenient implementation may cause disobedience from the fishermen.
Meanwhile, figures 2 and 3 present a summary of the relationships among observation and show relationship patterns among principal components. The observations labelled 1-6 are the municipalities in North-Eastern Iloilo. The figures show patterns of these observations among the principal components (PC1, PC2 and PC3). Relationships can be observed through the scores. For example, in figure 2, the horizontal axis represents PC1, in which the intensity of conflict increases along the x-axis from left to right. Therefore, intense conflict is characterized by a high PC1 score. The same interpretation goes for PC2 and PC3. A high score for PC2 means many years of membership in and experience with relevant organizations. Moreover, municipalities which score poorly in PC3 are characterized by little or no income.
Score plots are a good way to draw patterns from different components. Figure 2 shows the relationship of conflict to membership, wherein the knowledge variable can be drawn from the patterns of different municipalities. It is shown that the majority of the observations from the fourth quadrant are from Batad (3) and Carles (4), where respondents generally are not members of any coastal organization, but they strongly agree that there are conflicts in North-Eastern Iloilo. These observations reflect the profile of North-Eastern Iloilo municipalities. Balasan's observations agglomerate in the second and third quadrants. Fishermen in this municipality lack skills and knowledge about MPA regulations. Unlike other municipalities, Balasan does not have an MPA, and its residents are only familiar with other coastal programmes, such as mangrove reforestation and aquaculture development.
We observe that, in most areas with a long coastline and a large number of fishermen, local governments tend to prioritize MPAs over other fishery strategies, but there is high exposure to conflict among actors. For instance, Concepcion has many coastal communities in which fishing is the primary livelihood but, at the same time, an MPA is a priority project. Despite many patrol boats and wardens (sea/coastal police) among the North-Eastern Iloilo municipalities, conflicts are still rampant. Moreover, fishermen from nearby provinces take advantage and poach in these municipal waters. Membership in organizations is not popular in Batad probably because they have a smaller water surface area with fewer coastal barangays. In figure 3 , the majority of the observations from the municipality of Ajuy (5) strongly agree with the conflict statements, even if an MPA is not a priority fishery programme of the local government. Conflict statement scores are high, revealing the current political instability, which is reflected by large numbers of wardens and patrol boats in the municipality.
V. CONCLUDING REMARKS
Like many other countries, the Philippines has a problem with the management of MPAs. Threats to the successful establishment of MPAs are rapid population growth, high demand for marine products, lack of employment (other than resource extraction), law enforcement constraints and poverty (McManus, 1985) . The Philippines has the highest per capita seafood consumption rate in South-East Asia (33.8 kg/year) and a high ratio of people to coastline (3,000/km 2 ) (Wilkinson and others, 1994) . The number of coastal inhabitants dependent on coral reef resources may reach several tens of thousands per square kilometre of coral reef. This situation places intense pressure on the remaining resources. As one of most important fishing grounds in the country, MPAs in Iloilo's north-eastern region are worth examining, for they reflect the conditions of a coastal-dependent region. This paper studies the relationship between socio-economic variables and the successful management of MPAs. Specifically, it attempted to observe factors that might explain MPA effectiveness, such as conflict, information and membership.
The study revealed that the success of managing MPAs depends on the success of managing social conflicts. The management of MPAs in North-Eastern Iloilo is not achieving its objectives because it failed to increase coral reef cover sustainably or improve the overall conditions of the coastal environment. In poor fishing communities of the areas studied in North-Eastern Iloilo, MPA is not an effective coastal management strategy and fishermen have very poor knowledge of MPA.
Researchers observed that, without taking into account the human dimension in the management of MPAs, ceteris paribus, the goal of establishing the MPAs could not be met. Fishermen who are not members of a social economics organization and lack knowledge of MPAs could earn more income than those who are members because of free-riding problems. In North-Eastern Iloilo, fishermen seem to believe that their right to fish in the fishing areas (MPA zone) is being violated, but fishing in a non-MPA zone could cost them more (in terms of fuel and time, for example).
The results of this research indicated that bureaucratic regimes have more conflicts than community-based and co-management regimes, especially MPA management solely operated by local government. The public sector has the bulk of the budgets for coastal management, and its influence cannot be disregarded. In addition, human (e.g., conflict) and non-human (e.g., size) threats to MPAs are not controlled, though there have had attempts at negotiation and dialogue in order to solve conflicts. The success of MPAs management could therefore be very limited in the absence of educational measures to increase fishermen's awareness regarding MPAs.
Since the management of MPAs in North-Eastern Iloilo is not attaining its objectives; policymakers should reconsider the strategies for establishing MPAs. The government and public sector should correct their overlapping mandates and regulations. Further studies should include more serious issues, such as pollution, waste management, and coastal population growth, to analyse the impact of MPAs. There should also be a focus on the links between MPAs and poverty alleviation.
ANNEX
The models used in this study are composed of a dependent variable that is binary (0, 1) and a set of independent variables. Two logit models are adopted, each given success indicators: improvement of the coastal environment (S1); and improvement of the coral reef (S2). Using the non-linear likelihood estimation, the probability P i , is defined as follows: The vector of X, X = (X 1 , X 2 , X 3 ..., X n ), is the set of independent variables for determining the success of MPA. In this paper, there are two regressions. The first determines which among the five conflict variables (C1, C2, C3, C4, C5) are significant. Any insignificant conflict variables are dropped from the analysis. The second regression is composed of the significant conflict variables and a set of independent variables. Specifically, the first regressions have the following general form for all conflict variables. The above equations show that regressions have two dependent variables (S1, S2) which are run separately. On the other hand, the independent variables are the following: conflict between municipal and commercial fishermen (C1); conflict between government and commercial fishermen (C2); conflict between government and municipal fishermen (C3); conflict between NGO and fishermen (C4); conflict between NGOs and POs (C5); regulation knowledge (Knowledge); size of MPA (mpa); whether MPAs are priority coastal project (priority); membership to organizations (MemOrg); fishing income (PrValue); and secondary income (SecValue).
14 Equations A.4 and A.5 can be altered, depending on the previous logit regressions with conflict variables. Only conflict variables which are found to be significant are included in these equations.
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